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RETROSPECTIVE

Endel Tulving (1927-2023)

Explorer, innovator, and theorist of human memory

By Roberto Cabeza'2 and Emrah Diizel34

ndel Tulving, leader in the field of hu-

man memory research, died on 11 Sep-

tember. He was 96. Tulving pioneered

the study of memory encoding and

retrieval conditions and first distin-

guished episodic from semantic mem-
ory. His work with amnesic patients yielded
insights into implicit memory, multiple mem-
ory systems, and the relationship between
memory and consciousness. Tulving also em-
braced emerging functional neuroimaging
techniques, elucidating the roles of frontal
and parietal lobes in episodic memory.

Born on 26 May 1927 in Petseri, Estonia,
Tulving moved to Germany at age 19 and to
Canada in 1949. He earned his bachelor’s
and master’s degrees in psychology from the
University of Toronto in 1953 and 1954, re-
spectively. After completing his PhD in exper-
imental psychology at Harvard University in
1956, he joined the University of Toronto fac-
ulty. Except for a few years at Yale University,
he remained there until he retired in 1992.

Joining the cognitive revolution, Tulving
challenged the idea of memory as simple
stimulus-response associations. In 1966, he
showed that learners impose subjective or-
ganization onto new information. In 1973, he
revealed the “encoding specificity principle”:
Retrieval cues’ capacity to elicit memories de-
pends on matching encoding conditions.

Distinguishing semantic memory (general
knowledge of the world) and episodic mem-
ory (personally experienced unique events)
was Tulving’s most far-reaching contribution.
‘When he proposed the idea in 1972, he stirred
intense debate by upending the prevailing
view that long-term memory was unitary.
The episodic-semantic distinction has since
influenced the fields of cognition, neuropsy-
chology, cognitive neuroscience, and clinical
research on, for instance, Alzheimer’s disease
and frontotemporal dementias.

In the mid-1970s, Tulving began conduct-
ing neuropsychological research on patients
with brain injuries. Alongside his graduate
student Daniel Schacter, he investigated the
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distinction between explicit (conscious) and
implicit (unconscious) memory, finding in
1982 that recognition memory, like other ex-
plicit memory types, declines over time, but
priming effects do not. This revelation and
other evidence led him to propose a multiple
memory systems theory including episodic,
semantic, and implicit memory systems.

In 1985, Tulving associated memory forms
with types of conscious awareness: proce-
dural memory (skill learning) is “anoetic”
(non-knowing), semantic memory is “noetic”
(knowing), and episodic memory is “autono-
etic” (self-knowing) awareness. He coined
the term “mental time travel” to convey that
autonoetic awareness is akin to reliving a
past experience. These links to consciousness
allowed Tulving to address memory tests’

inability to isolate one type of memory. He
introduced the remember/know paradigm,
in which participants use subjective experi-
ence to distinguish between two components
of recognition memory: recollection, which
truly reflects episodic memory, and familiar-
ity, which may reflect contributions of other
memory systems. The remember/know para-
digm has been widely used since, including in
patient and functional neuroimaging studies.

After retirement, Tulving moved to the
Rotman Research Institute of the Baycrest
Centre in Toronto and became a visiting pro-
fessor at the Center for Neuroscience and
Department of Psychology at the University
of California, Davis. One of the first memory
researchers to adopt brain imaging technol-
ogy, Tulving was intrigued by the possibility
of determining whether episodic versus se-

mantic memory, and autonoetic versus noetic
awareness, are neurobiologically dissociable.
In 1994, he used positron emission tomogra-
phy (PET) studies to show the involvement of
frontal and parietal regions in episodic mem-
ory. He also noticed that early PET studies
revealed an intriguing regularity: Episodic
encoding elicited activations mainly on the
left prefrontal cortex, but retrieval engaged
primarily right prefrontal regions. The right-
lateralization of retrieval activity was linked
to the mental state of episodic retrieval
Tulving called “episodic retrieval mode,”
which was associated with sustained activity.
Tulving’s novelty-encoding hypothesis high-
lighted the neurobiological and motivational
importance of novel events for forming new
episodic memories. In the late 1990s, he re-
alized that episodic memory allows mental
time travel to one’s future as well as past.

We and our collaborator Lars Nyberg were
among Tulving’s first postdoctoral students
at Rotman. At weekly meetings, when post-
docs presented ideas, Tulving’s input was
witty and sharp but always friendly. He cel-
ebrated our successes. During his frequent
visits to the postdoc office, he would ask us
about our latest discoveries or what we had
learned from Mother Nature before telling us
a dad joke. His humor also infused his sci-
entific communication. During one lecture at
an international conference, he had a student
cross the stage dressed in a gorilla costume to
make the point that novelty is key to making
episodic memories endure. Indeed, we can
still vividly recall this event 25 years later.

With his ability to communicate across
disciplines and his openness to unfamiliar
research fields, Tulving welcomed us into
cross-disciplinary endeavors in episodic
memory in nonhuman animals, clinical neu-
rology, and psychiatry. Although at times he
expressed annoyance when a grant or paper
was rejected, he would immediately rally and
try again. He and his wife, accomplished art-
ist Ruth Mikkelsaar, enjoyed hosting us in
their home, where we drank Manhattans and
discussed wide-ranging topics and ideas.

Tulving’s numerous honors and awards
include memberships in multiple national
academies and societies. He also received
distinguished contribution awards from the
American Psychological Association and the
Association for Psychological Science and
was made an Officer of the Order of Canada,
the country’s most prestigious civilian honor.

In addition to his pioneering contribu-
tions to the science of memory, Tulving will
be remembered through the students whom
he trained and guided. They continue to dis-
seminate his ideas and to train their own
students in the fundamental principles of
memory function that he developed.
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